A n important foundation for planning and improving mental health services is a clear estimate of need (1). Although it has been well established that schizophrenic disorders produce a substantial need for mental health services (2), communities require accurate measures of the extent and distribution of such need in order to correctly allocate services. An underestimate of need could result in the tragic neglect of individuals who are suffering, and an overestimate could result in the misallocation of precious health resources.
A n important foundation for planning and improving mental health services is a clear estimate of need (1) . Although it has been well established that schizophrenic disorders produce a substantial need for mental health services (2) , communities require accurate measures of the extent and distribution of such need in order to correctly allocate services. An underestimate of need could result in the tragic neglect of individuals who are suffering, and an overestimate could result in the misallocation of precious health resources.
One approach might be to extrapolate prevalence estimates for schizophrenic disorders by applying the findings of large-scale epidemiologic studies arithmetically to local populations. However, the results of such formulaic calculations are unlikely to provide accurate estimates. As seems to be the case for all health problems studied, schizophrenic disorders are unequally distributed in communities (3) . A recent systematic review of high-quality, large-scale epidemiologic studies that used similar methods to determine the incidence and prevalence of schizophrenic disorders produced varying rates (4) . Furthermore, such differences in the aggregated data of large-scale studies, which often sample entire cities, states, provinces, or nations, do not demonstrate the considerable variability in rates across individual towns, communities, or neighborhoods-the so-called small-area variations. Small-area variations in the prevalence rates of schizophrenic disorders have been found to be substantial (5) (6) (7) .
Given the variation in the prevalence rates of schizophrenic disorders at the level of individual communities, how can planners estimate the appropriate level of resources to be allocated in a community? In this article we examine the use of administrative data-information routinely collected by health providers and governments-for the purpose of estimating the prevalence, incidence, and distribution of schizophrenic disorders. We also discuss the relative benefits and limitations of this method and discuss its utility in complementing rigorous epidemiologic surveys.
Using Administrative Data to Analyze the Prevalence and Distribution of Schizophrenic Disorders Objective: In order to effectively plan and implement psychiatric services, a clear estimate of the prevalence and distribution of the population in need is required. The authors examined the use of administrative data as a means of estimating the prevalence and distribution of schizophrenic disorders. Methods: Administrative health services data for residents of the Canadian province of British Columbia in the age range 15 to 65 years (total population in 1997-1998 of 2,703,588) were examined over a three-year period. Potential cases of schizophrenic disorder were identified on the basis of the presence of a diagnostic code of 295 in one or more of three databases. One-year prevalence rates were estimated for each of the province's geographic regions, and associations with low income and unemployment were examined. Results: One-year prevalence rate estimates were .45 cases per 100 population in 1996-1997 and 1997-1998 and .42 cases per 100 in 1998-1999. The prevalence estimates of all 88 local health areas in the province were consistent across the three-year period; Pearson correlations were determined to be approximately .9. One-year contact prevalence rates for schizophrenic disorders were significantly correlated in all three years to the percentage of persons with low income in the individual geographic regions but were not correlated with unemployment rates. 
Methods
British Columbia population data were obtained from yearly population estimates provided by BC Statistics (8). Unemployment and low-income data for the province of British Columbia were obtained from national census tabulations (9) . Administrative data on the number of persons with diagnoses of schizophrenic disorders were obtained through collaboration with staff at the British Columbia Ministry of Health Services.
In accordance with established policies and principles for protection of privacy and confidentiality (10) , administrative data from the British Columbia Ministry of Health Services were given to the researchers with all personal identifiers removed. A formal data request was reviewed by the Ministry of Health Services and approved. Informed consent was not required, because only aggregated population data were provided. Administrative data from three sources were examined over a three-year period-April 1, 1996, to March 31, 1999-and potential cases of schizophrenic disorder were identified on the basis of the presence of an ICD-9 or DSM-IV code of 295 in at least one of three databases-physician services, hospital discharge abstracts, or the community mental health information management system.
Hospital discharge abstracts contain up to 16 ICD-9 codes related to the patient's hospital stay. The provincial community mental health information system contains room for diagnostic information, and, in most cases, a diagnosis is documented at the time the record is closed. Record selection was limited to patients between the ages of 15 and 64 years and those with a valid personal health number. Virtually all residents of British Columbia are served by the public health system and are issued a personal health number, and all three databases record this identifier. Thus the personal health number provides the link that allows identification of individuals and avoids double counting of records or individuals.
The province of British Columbia is subdivided into 88 different geographic regions called local health areas (LHAs). These geographic units are used in the analysis of a wide variety of provincial data. Thus census data on unemployment and low income as well as population estimates are readily available at this level. All three administrative data sources contain information on the patient's residence, usually in the form of a postal code, and this information can be assigned to an LHA. In cases in which a patient has more than one LHA registered as the place of residence within the year-for example, when a patient has had more than one contact and has moved to a different residence between contacts-the LHA of the patient as of October 1 of the year in question (the midpoint for the fiscal years April 1 to March 31) is designated as the patient's LHA for that year.
The LHAs can be aggregated to form the province's 15 larger health service delivery areas (HSDAs) and further aggregated to form the five parent health authorities. We calculated whether rates in the individual HSDAs within the health authority were significantly lower or higher than the overall rate for the province by using a method that has been described by Cain and Diehr (11) . The individual HSDAs were examined by means of a 2 × 2 table analysis, whereby one row in the table is the observed and expected (on the basis of the provincial rate) number of schizophrenia cases for the HSDA in question, and the second row is the observed and expected number of cases for the remainder of the province.
A significant chi square value was interpreted as indicating that the particular HSDA rate is higher-or lower-than that of the remainder of the province. All HSDAs can be examined in this manner to determine which ones have rates that are significantly different from those in the remainder of the province. The chi square value was compared with the critical value with one degree of freedom adjusted for the planned number of multiple tests in the year (using the Bonferroni adjustment for multiple comparisons; here 15 tests were planned, so the significance level used was .05 divided by 15, or .003).
In undertaking the main analyses in this study, we used data from 1997-1998, because this was the midpoint year and was also the one that we judged to have the most reliable documentation in all administrative databases. Associations among prevalence and low income and between prevalence and unemployment were examined by calculating Pearson correlation coefficients. Low income and unemployment are two measures of social deprivation that are routinely collected in Canadian census data. Some degree of association between social deprivation and the prevalence of schizophrenia would further strengthen the validity of the use of administrative data to provide prevalence estimates in this population.
Results
The province of British Columbia has a number of conurbations, often comprising a number of LHAs, and large rural and sparsely populated areas. The population of individual LHAs is highly variable, ranging in 1997 from 397 persons in the relatively remote community of Telegraph Creek to 229,868 persons in the urban community of Surrey. The mean adult population (persons aged 15 to 64 years) of the LHAs in 1997 was 30,723±39,656, and the median was 13,466. The figures for 1996 and 1998 were similar, because British Columbia's adult population grew by 1 to 2 percent each year during that period. When the five larger health authorities were used as the geographic units of analysis, the mean population was 553,118 and the median was 463,637, with a maximum of 893,889 and a minimum of 221,530.
A total of 12,087 persons were identified as receiving some sort of assessment or treatment and being given a diagnosis of schizophrenia in 1997-1998. On the basis of the province's adult population of 2,703,588, this treatment and diagnosis rate translates to a one-year contact prevalence rate of .45 cases per 100 population. These estimates were relatively stable over the three years: 11,929 persons or .45 cases per 100 in 1996-1997 and 11,516 persons or .42 cases per 100 in 1998-1999.
Within the LHAs, the median oneyear prevalence rate was .38 per 100 in 1997-1998, and rates ranged from lows of zero per 100 in the LHA with the smallest population to 1.51 per An analysis of the prevalence estimates for all 88 LHAs showed consistency across the three-year period; Pearson correlations were determined to be approximately .9 (Table 1) . Table 2 presents the one-year prevalence rates for schizophrenic disorders in each of the three years studied for each of British Columbia's 15 HSDAs and their respective parent health authorities. Table 3 provides one-year prevalence rates for the LHAs within one HSDA (Vancouver).
Using 1996 census data available for the 88 LHAs, we determined the median percentage of persons with low income to be 16.1 percent (range, 51.8 to 6.1 percent). Census data also determined that the median unemployment rate in 1996 was 11 percent (range, 31.2 to 4.7 percent).
The one-year contact prevalence rates for schizophrenic disorders for the 88 LHAs estimated in this study were significantly correlated in all three years with the percentage of persons with low income in the LHAs: r=.61 for 1996-1997, r=.39 for 1997-1998, and r=.46 for 1998-1999. In contrast, no significant correlations were found between prevalence and unemployment.
Discussion and conclusions
Given that the prevalence rates estimated in this study are based on data obtained from contact with health service providers-contact prevalence-might they be an underestimate of true prevalence? (The term "true prevalence" is sometimes used, 
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Pearson correlations among estimates of one-year prevalence rates of schizophrenic disorders for local health areas in British Columbia, Canada, across three years in contrast with treatment prevalence-the prevalence of a disorder as determined by examining only individuals who are receiving treatment. However, a significant proportion of persons with schizophrenic disorders come into contact with health providers without being in treatment-for example, during an emergency assessment or a visit to a physician for a different concern. Thus we use the term contact prevalence to more clearly describe this rate and to distinguish it from the lower rates that would be obtained from treatment records.) In jurisdictions in which most people have good access to medical care it is more likely that an individual with an illness will be detected in administrative data. However, the concordance between contact prevalence and true prevalence varies from disorder to disorder. For persons with depressive disorders, it has been found that although 90 percent have had contact with their family doctors for a medical problem in the previous year, only 50 percent have received a mental health diagnosis (12) .
In contrast, most studies have found that only 10 percent of persons with schizophrenic disorders do not present for mental health treatment during the course of a year (5, 6, 13) . A single exception was a finding of the U.S. Epidemiologic Catchment Area study that only 60 percent of persons with schizophrenia obtained services (14) . However, this finding may be an artifact of the exceptionally high prevalence rates estimated in that study (4).
For schizophrenic disorders, a high ratio of health-system contact to prevalence is likely the result of a number of factors, including relatively high diagnostic visibility (the symptoms are relatively distinctive and frequently lead to at least brief receipt of health services), a policy-based emphasis on provision of services to persons with severe mental disorders, proliferation of assertive community treatment programs, and efforts to increase the early diagnosis and treatment of psychotic disorders. Furthermore, the method of case identification that we used required that only one diagnostic notation be made by any service provider in the system. Nevertheless, it is inevitable that some proportion of persons with schizophrenic disorders will not be seen by any health professional in a one-year period, even though that proportion may be small. If the proportion were sizeable, the prevalence findings based on the method we used would likely produce significant underestimates of need.
Conversely, it is possible that our analysis artificially inflated prevalence rates by identifying false-positives as a result of misdiagnoses of schizophrenic disorders. Yet physicians and mental health professionals are generally conservative in assigning such a diagnosis because of the gravity of the diagnosis, and particular effort is made to avoid false-positives. Nevertheless, if the proportion of false-positives were sizeable, the prevalence rates based on the method we used would likely produce significant overestimates of need.
An epidemiologic survey in the neighboring province of Alberta yielded one-year prevalence rates of .4 per 100 population for schizophrenic disorders and .3 per 100 population for the more narrowly defined diagnosis of schizophrenia (15), whereas a recent systematic review of international prevalence studies of schizophrenic disorders found that averaging one-year prevalence rates produces a figure of .66 per 100 population for schizophrenic disorders and .41 per 100 population for schizophrenia (4). These findings from large-scale epidemiologic surveys are remarkably similar to the province's average rate of .46 per 100 population estimated in this study on the basis of administrative data. Thus, although we could not demonstrate criterion validity for the prevalence rates we found, there is an indication of face validity when these are compared with findings of community surveys.
It should be noted that large-scale epidemiologic studies are not immune to limitations that threaten validity-for example, incomplete case findings and suboptimal sensitivity and specificity in diagnosis. Thus they share some of the problems associated with the methods we used. In some respects, our methods may offer benefits over large-scale surveys. One advantage is that that all diagnoses are registered by persons who, by definition, have received training in the identification and diagnosis of mental illness, in contrast with largescale surveys that most commonly 
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One-year prevalence rates (1996-1999) of schizophrenic disorders in one urban health service delivery area (Vancouver), as estimated by using administrative data and indication of magnitude relative to the province's average a have used lay interviewers. A significant advantage of the method we used is in its recognition of every case diagnosed within the year. Consequently, this method obviates the need for sampling methods and eliminates the margin of error that is inevitable with even the most sophisticated sampling techniques. Furthermore, our method may be more likely to identify persons with schizophrenic disorders who are homeless or who cannot be contacted through telephone surveys and other traditional epidemiologic survey methods.
Two additional sets of findings support the likelihood that the administrative data supplied accurate information about the distribution of schizophrenic disorders across the geographic regions studied. First, the findings were highly consistent across each of three years in the 88 geographic regions, and this consistency is strengthened by the fact that data were not carried over from year to year. Rather, data were individually entered each year on the basis of diagnosis by physicians during outpatient visits or in hospital assessments and by mental health professionals during mental health clinic assessments. The level of correlation observed within all regions across time indicates that the data were highly reliable.
Second, we found significant correlations between the one-year prevalence of schizophrenic disorders and low income in the 88 LHAs. Thus the LHA with the highest prevalence of schizophrenic disorders in the province was the one comprising the Vancouver urban core, which had the greatest degree of poverty and social deprivation. In contrast, in high-income LHAs, rates of schizophrenia were very low. This relationship has been robust in other studies (5, 7, 16) , and our replication of this finding suggests that the estimated distribution of prevalence rates is valid. No significant correlations were found between the one-year prevalence of schizophrenic disorders and unemployment, an indicator of social deprivation that on its own is a poor correlate of the distribution of schizophrenic disorders (16) .
In jurisdictions that routinely collect and store administrative data, the costs associated with prevalence analyses such as those presented here are minute compared with the costs of epidemiologic surveys. However, many jurisdictions do not have systems in place to record and maintain such databases or are unable to link data gathered in various settings. For example, applying this methodology to some regions in the United States may be challenging because of the existence of multiple independent provider agencies with differing data systems. These various administrative sources would need to be pooled within a defined geographic area to ensure that cases are not missed.
Initiatives are already under way in the United States to improve the integration of mental health information (17,18), which should make the methods described here more applicable to these regions in the future. Although it may not currently be feasible to link population data for an entire state in the United States, similar studies may be possible through health organizations that provide services to a large number of patients in a defined region.
In areas in which services for persons with schizophrenic disorders are not well developed or are in short supply, contact prevalence-whether derived from administrative data or by other means-is likely to be substantially lower than true prevalence and would underestimate service need. Notwithstanding these limitations, contact prevalence rates based on administrative data in areas with well-developed health services appear to provide a cost-effective means of examining the prevalence and distribution of schizophrenic disorders. This method constitutes an inexpensive means of complementing the findings of largescale epidemiologic surveys with locally derived information relevant for resource planning and allocation. ♦
